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Abstract
HI, 1791 9''&8,$ &?/EI$'8$'/ %& 0,&%J/,0 8' $.4G

,3,E8$'/ K,.4& 'L M 41 L$'4 ;@@N,O 8' =P,O %/ . =Q-
E?E3," HI, 9''&8,$ %& ,RS%GG,0 T%8I 8T' E'44'/ U<
&8$%G3%/,& L'$ 8S/, ,VE%8.8%'/ ./0 G$,E%&, K,.4 G'&%8%'/
4,.&S$,4,/8" 9,.4 ,VE%8.8%'/ .3'/J 8I, E?E3, $,RS%$,& 8I,
.4G3%8S0, W%EW 8' %/E$,.&, %/ &?/EI$'/%&4 T%8I 8I, ,/,$J?
$.4G" HI%& G.G,$ &I'T& 8I, ,VE%8.8%'/ ./0 4,.&S$,4,/8
&?&8,4 .8 8I, 1791 9''&8,$( %/E3S0%/J K'8I 4,EI./%E.3
./0 I.$0T.$, %/&8$S4,/8.8%'/" )%$&8 $,&S38& 0S$%/J 8I, B
T,,W& 'L 9''&8,$ G$,:E'44%&&%'/%/J .$, &I'T/"

.#!(-/"0!.-#
1791 %& . 8I%$0 J,/,$.8%'/ 3%JI8 &'S$E, TI'&, %/X,E8%'/

&?&8,4 %& E'4G'&,0 K? . ;@@N,O 7%/.E L'33'T,0 K? .
LS33 ,/,$J? 9''&8,$ &?/EI$'8$'/( TI%EI $.4G& 8I, ,3,E8$'/
K,.4& SG 8' =P,O %/ . =Q- E?E3," N'$, 0,8.%3& .K'S8 8I,
9''&8,$ .$, J%Y,/ %/ H.K3, ; ./0 Z,L" [;\"

H.K3, ;] 9''&8,$ 0,&%J/ 4.%/ G.$.4,8,$&"
*.$.4,8,$ #/X,E8%'/ 6V8$.E8%'/
,/,$J?( E [P,O\ @"; ="@
I'$" ,4%88./E,( x [/4:$.0\ ;M@ C
4.V" ES$$,/8( I [41\ M"@
E%$ES4L,$,/E,(C [4\ B<C"^
$L L$,R"( f$L [NQ-\ <CC"^
I'$ U Y,$ 8S/,&( x/ y ;B"<B U _"=A

#/ '$0,$ 8' G$'G,$3? 4'/%8'$%-, 8I, K,8.8$'/ 8S/,& .3'/J
8I, $.4G( 8T' %0,/8%E.3 /< &8$%G3%/, 9*N& .$, %/&8.33,0"
HI, !$&8 &8$%G3%/, %& 0,Y'8,0 8' ,VE%8, 8I, K,.4( TI%3, 8I,
&,E'/0 '/, %& S&,0 8' G$,E%&,3? 4,.&S$, 8I, K,.4 G'&%8%'/"
HI,%$ .E$'/?4& .$, 26`5 ./0 2N62( $,&G,E8%Y,3?"
Q'$%-'/8.3 ./0 Y,$8%E.3 K,.4 ,VE%8.8%'/ .$, 0'/, T%8I ./

,3,E8$%EW W%EW TI'&, .4G3%8S0, %/E$,.&,& %/ &?/EI$'/%&4
T%8I 8I, ,/,$J? $.4G" 1/ ,VE,&&%Y,3? &8$'/J W%EW T%33 %/:
0SE, K,.4 3'&&,& .8 3'T ,/,$J?( TI%3, . 8'' T,.W '/, T%33
/'8 .33'T 8I, 4,.&S$,4,/8 .8 LS33 ,/,$J? [B\" HT' T,,W&
'L 9''&8,$ G$,:E'44%&&%'/%/J T,$, &EI,0S3,0 0S$%/J a./:
S.$? B@;@ [=\" HI%& G.G,$ G$,&,/8 .& T,33 8I, !$&8 $,&S38&
'K8.%/,0 0S$%/J 8I%& G$,:E'44%&&%'/%/J"

%$0*&#.0&+ /$'.1#
HT' G%E8S$,& 'L 8I, 9''&8,$ &8$%G3%/, .$, &I'T/ %/ )%J" ;"

HI, &.4, &,8SG %& S&,0 L'$ ,VE%8.8%'/ ./0 4,.&S$,4,/8&(
./0 &' T, S&,0 /< ,3,E8$'0,&( 4.8EI,0 8' M@ L'$ 8S/,

∗ SK.30'"%$%&'bE,33&",&

,VE%8.8%'/( ./0 &I'$8,0 L'$ 8S/, 4,.&S$,4,/8& DK,%/J =
c/ f$L 8I, $L T.Y,3,/J8IF"

)%JS$, ;] *%E8S$, 'L 8I, &8$%G3%/, 8$./&Y,$&, J,'4,8$? D3,L8F(
./0 &8$%G3%/, .& %/&8.33,0 %/ 8I, 1791 9''&8,$" HI, ,3,E:
8$'0, E'Y,$%/J ./J3, %& ^@◦"

HI, ,3,E8$'0, &S$L.E, I.& K,,/ 4.V%4%-,0 .& 4SEI .&
G'&&%K3, 8' %/E$,.&, W%EW ,L!E%,/E? TI,/ S&,0 .& ,VE%8.:
8%'/ 0,Y%E,( ./0 G%EW:SG 0,8,E8%'/ TI,/ S&,0 .& 4,.&S$,:
4,/8 0,Y%E," 2!*6Z)#2Q &%4S3.8%'/& I.Y, K,,/ E.$$%,0
'S8 8' 4.8EI 8I, ,3,E8$'0,& 8' M@ " )%JS$, B &I'T& 8I, 2:
G.$.4,8,$& 4,.&S$,0 T%8I 8I, c1( TI%EI &I'T& 'G8%4S4
$,&S38& L'$ K'8I $,",E8%'/ D2;;F ./0 ,3,E8$'0,& E'SG3%/J
D2;BF"
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)%JS$, B] 28$%G3%/, 2:G.$.4,8,$& .& 4,.&S$,0 T%8I 8I, c,8:
T'$W 1/.3?&,$ Dc1F] 2;; D3,L8F ./0 2;B D$%JI8F"

!"#$ $20.!&!.-# +&)-"!
HI, &IS/8 %4G,0./E, Z&I 'L . W%EW,$ 4.0, 'S8 'L 8T'

,3,E8$'0,& 'L 3,/J8I l ./0 &G.E,0 T%8I . 0%&8./E, d %& [<\

Z&I = BZ@
(Bg c
d

)B
&%/B

( l
c

) , D;F

TI,$, Z@ %& 8I, Y.ESS4 %4G,0./E,( $,L,$& 8' 8I, W%EW ./:
JS3.$ L$,RS,/E?( c %& 8I, &G,,0 'L 3%JI8( ./0 g %& 8I, J,'4,8:
$%E.3 L.E8'$" 1&&S4%/J . G,&&%4%&8%E E.&, 'L . ".8 ,3,E8$'0,
'L w = R× ( /=) &G.E,0 K? . 0%&8./E, d = B×R DT%8I R
8I, EI.4K,$ $.0%S&F( 8I%& %& %/L,$$,0 .& [<\]
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w
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HI, &IS/8 %4G,0./E, %& Z&I = <.B= W L'$ 8I, L$,RS,/E?
$./J, %/ TI%EI T, .$, %/8,$,&8,0 D → @( &%/E, 8I, ,VE%8.:
8%'/ L$,RS,/E? %& 4SEI &4.33,$ 8I./ $L L$,RS,/E?F" d%8I .
P= M@ d( 8I, ./JS3.$ W%EW %& 8I,/ E.3ES3.8,0 .&

=
e

E B

√
BPZ&I . D=F

)'$ ./ ,/,$J?E = = P,O( 8I%& %& =@"BB !$.0" 138I'SJI
8I, .4G3%!,$ #)#:N7M@ ,/&S$,& 8I, 3%/,.$%8? 8' M@ d( %8 E./
G$'Y%0, SG 8' BM@ d %/ . /'/ 3%/,.$ $,J%4, e L'$ TI%EI 8I,
W%EW ./J3, %& 8I,/ ∼; !$.0"
#/ '$0,$ 8' ,VE%8, 8I, K,.4 T%8I 8I, &.4, ./J3, .33 .3'/J

8I, $.4G( 8I, ,VE%8.8%'/ &%J/.3 %& $.4G,0 %/ &?/EI$'/%&4
T%8I 8I, ,/,$J? %/E$,.&," HI%& %& .EI%,Y,0 T%8I 8I, &,8SG
0,&E$%K,0 %/ )%J" ="

f%J%8.3
#/GS8UgS8GS8

Q'$

O,$ /'&

/'&

31 1N*B
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h

h

H%4%/J
2?&8,4

H$
%J

H$%J /.-

)S/E8%'/iP,/,$.8'$

/.-4

314

/'&4
188,/S.8'$
f%J%8.3i28,G

&%54 *'T,$i14G3%L%,$
N%/%5"ij)25a B B 2

N%/%5"ij`_^ =;ZM

H,W"i1)P=;@B

#)#iN3M@(iM@d

103%/Wi_=@@

";A@ki2G3%8"i5'4K"

)%JS$, =] 93'EW 0%.J$.4 'L 8I, 8S/, ,VE%8.8%'/"

HI, &'S$E, 'L 8I, ,VE%8.8%'/ &%J/.3 %& 8I, )S/E8%'/P,/,$:
.8'$ D)P( H,W8$'/%V 1)P=;@BF( TI%EI G$'0SE,& 8I, TI%8,
/'%&, &%J/.3 D&,8 T%8I . E,/8$.3 L$,RS,/E? G3S& . L$,RS,/E?
$./J,F" HI, &%J/.3 %& 8I,/ %/GS8,0 .8 8I, f%J%8.3 28,G 18:
8,/S.8'$ Df21F( TI%EI 'LL,$& ./ .88,/S.8%'/ $./J, SG 8'
=;"M09 %/ @"M09 &8,G&" HI, ,VE%8.8%'/ &%J/.3 %& 3.8,$ &G3%8:
8,0 S&%/J . ;A@◦ G.&&%Y, &G3%88,$:E'4K%/,$ D F" HI, 8T'
%0,/8%E.3 &%J/.3& D'/3? 0%LL,$%/J K? ;A@◦ GI.&, 0%LL,$,/E,F
.$, ,.EI .4G3%!,0 K? 8I, G'T,$ .4G3%!,$ K,L'$, G'3.$%-%/J
8I, 8T' I'$%-'/8.3 D'$ Y,$8%E.3F 26`5 ,3,E8$'0,&"
HI, f21 I.& . G.$.33,3 E'/8$'3 %/8,$L.E,( TI%EI .33'T&

. L.&8 &T%8EI%/J &G,,0 SG 8' ; !&" #8 %& E'/8$'33,0 K? . L.&8
#Ug 4'0S3, T%8I =B 0%J%8.3 EI.//,3& D103%/W E*5#:_=@@F(
TI%EI .33'T& 8' EI./J, 8I, f21 .88,/S.8%'/ %/ ^< &8,G& L'$
K'8I I'$ ./0 Y,$ G3./,&" HI, 8%4%/J &%J/.3 8$%JJ,$& ,Y,$?:
8I%/J %/ &?/EI$'/%&4T%8I 8I, ,/,$J? $.4G" )%JS$, < &I'T&
8I, 'S8GS8 'L 8I, f21 K,L'$, 8I, ;A@◦ 25"

!"#$ %$&'"($%$#! +&)-"!
HI, &%J/.3 G%EW,0 SG K? ./ ,3,E8$'0, %& 0%$,E83? G$':

G'$8%'/.3 8' 8I, ,3,E8$'0,l& &S$L.E,( TI,/E, 8I, S&, 'L .
&8$%G3%/, 9*N %/&8,.0 'L . KS88'/ 9*N" HI%& %& &G,E%.33?
S&,LS3 %/ 8I, ,.$3? GI.&,& 'L 8I, 9''&8,$ E'44%&&%'/%/J
DT%8I .K'S8 @"; 41 %/ 8I, 4.EI%/,F" #/ 8I, 1791 9''&8,$(
8I, &S$L.E, $.8%' K,8T,,/ K'8I ,3,E8$'0,& %& ;M"B"
)%JS$, M &I'T& 8I, &S4 &%J/.3 'L 8I, 2N62 T%8I $,&G,E8

8' 8I.8 'L . KS88'/ 9*N /,.$K? 'Y,$ ;^ W8S$/&" HI, 4,.:
&S$,0 $.8%' K,8T,,/ K'8I &%J/.3& %& ^"CA±@";^( TI%EI %& %/
. J''0 .J$,,4,/8 T%8I 8I, ,VG,E8,0 Y.3S, D_"^F %L T, .3&'

)%JS$, <] O,$8%E.3 DJ$,,/ 8'GF ./0 I'$%-'/8.3 DY%'3,8 K'8:
8'4F 8S/, ,VE%8.8%'/ &%J/.3& E'4%/J L$'4 8I, f21"

8.W, %/8' .EE'S/8 8I, = 09 G$'Y%0,0 K? 8I, &G3%88,$&" #8 %&
T'$8I 4,/8%'/%/J 8I.8 %8& 3'E.8%'/ T.& %/ . I%JI 0%&G,$&%'/
$,J%'/ ./0 &' 8I, K,8.8$'/ 8S/,& I.0 .3&' &?/EI$'8$'/ &%0,:
K./0& D8I%& %& TI? 8I, 2N62 &%J/.3 %/ )%J" M &,,4& /'%&,$F"
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SMES/BPM ratio:
avg = 6.98
stdv = 0.16

SMES
BPM

)%JS$, M] 2S4 &%J/.3& 'L 8I, 2N62 DK3S,F E'4G.$,0 8' 8I,
&S4 &%J/.3 'L . KS88'/ 9*N /,.$K? DJ$,,/F"

HI, &%J/.3 E'4%/J L$'4 8I, 2N62 ,3,E8$'0,& %& &G3%88,0
%/ 8T' %/ '$0,$ 8' ./.3?-, %8 8I$'SJI K'8I 8I, 9*N $,.0:'S8
,3,E8$'/%E& D#:H,EI 7%K,$. 9$%33%./E,F ./0 8I, Z,.3 H%4,
2G,E8$S4 1/.3?-,$ DZH21( H,W8$'/%V Z21==@=1F" )%J:
S$, ^ &I'T& 8I, 3.?'S8 'L 8I, &?&8,4 8I.8 &G3%8& 8I, &%J/.3
E'4%/J L$'4 8I, 2N62 ,3,E8$'0,&" HS/,& .$, E'4GS8,0
S&%/J 8I, ))H L$'4 8I, 7%K,$. 8S$/:K?:8S$/ G'&%8%'/ 4,.:
&S$,4,/8&( ./0 8I, &%J/.3& G$'G'$8%'/.3 8' 8I, I'$%-'/8.3
./0 Y,$8%E.3 K,.4 'LL&,8&"
HI, 7%K,$. ,3,E8$'/%E& I.Y, K,,/ T'$W%/J '/ 8I, Data

on Demand4'0, %/ '$0,$ 8' E.G8S$, 8S$/:K?:8S$/ 0.8. 0S$:
%/J 8I, ∼;C@ W8S$/& 'L 8I, $.4G" 2,, 4'$, 0,8.%3& .K'S8
8I, $,.0:'S8 ,3,E8$'/%E& %/ Z,L" [=\"
HI, ZH21 %& . L.&8 &.4G3%/J %/&8$S4,/8 T%8I KS%38:%/

))H .3J'$%8I4 ./0 0.8. G$,&,/8.8%'/" HI, ZH21 .33'T&
. &G,E8$S4 4,.&S$,4,/8 ,Y,$? ^"<4&( TI%EI E'$$,&G'/0&
8' . 8'8.3 'L BM 4,.&S$,4,/8& 0S$%/J 8I, ;^@ 4& $.4G" HI,
.EES$.E? 'L 8I%& 4,.&S$,4,/8 %& <;@−= [M\"
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)%JS$, ^] 93'EW 0%.J$.4 'L 8I, &?&8,4 8I.8 &G3%8& 8I,
&8$%G3%/, &%J/.3 L'$ 8I, 7%K,$. ,3,E8$'/%E& ./0 8I, ZH21"

($'"+!'
HI, J'.3 'L 8I, 9''&8,$ G$,:E'44%&&%'/%/JT.& 8' EI,EW

8I.8 .33 &SK&?&8,4& G,$L'$4,0 .EE'$0%/J 8' &G,E%!E.8%'/&"
d, .34'&8 $,.EI 8I, LS33 ,/,$J? %/ '/, &G,E%!E 0.? DT,
&8.?,0 .8 B"_ P,OF( KS8 %/ J,/,$.3 T, &8.?,0 K,3'T 8I.8
8' J,8 . 8I'$'SJI W/'T3,0J, 'L 8I, 4.EI%/, L'$ 8I, /,V8
E'44%&&%'/%/J DaS3? B@;@F"
)%JS$, _ &I'T& ./ ,V.4G3, 'L 8I, 8S/, 4,.&S$,4,/8 .8

%/X,E8%'/( S&%/J 8I, ))H 'L 8I, I'$ 8S$/:K?:8S$/ 0.8.( .Y:
,$.J%/J 'Y,$ ;@ &I'8&" HI, .K'Y,4,/8%'/,0 &?/EI$'8$'/
&%0,K./0& .$, Y%&%K3," d, E./ .3&' &,, 8I.8 K,E.S&, 'L 8I,
E'SG3%/J( K'8I Y,$ ./0 I'$ 8S/,& .$, Y%&%K3,"

)%JS$, _] HS/, 4,.&S$,4,/8 .8 %/X,E8%'/"

HI, 8S/, ,VE%8.8%'/ .GG3%E.8%'/ G,$L'$4,0 .EE'$0%/J 8'
,VG,E8.8%'/&" Q'T,Y,$( T, T'S30 3%W, 8' E.$$? 'S8 4'$,
K,.4 &8S0%,& 8' G,$L'$4 . !/, 8S/%/J 'L 'S$ .4G3%!,$& ./0
,Y.3S.8, 8I, ,LL,E8 'L 8I, W%EW .4G3%8S0, %/8' 8I, K,.4"
HI, K,&8 8S/, 4,.&S$,4,/8& .3'/J 8I, $.4G T,$, K.&,0

'/ 8I, ))H E.3ES3.8%'/& 'L 8I, 8S$/:K?:8S$/ 0.8. G$'Y%0,0
K? 8I, 7%K,$. ,3,E8$'/%E&( TI%EI %& 0'/, S&%/J 8I, N.83.K
N%003, 7.?,$ DNN7F" d%8I 8I%& GS$G'&,( . ,&G,E%.3 P!#
I.& K,,/ 0,Y,3'G,0 K? 9,.4 f?/.4%E& J$'SG" )%JS$, A
&I'T& ./ ,V.4G3, 'L 8I, 8S/, 4,.&S$,4,/8 G,$L'$4,0 'Y,$
. $.4G L$'4 @"; 8' .K'S8 ;P,O" #/ 8I%& E.&,( 8I, K,.4 T.&
3'&8 .L8,$ .K'S8 _@ W8S$/&"
fS$%/J 8I,&, 8T' T,,W& 'L 9''&8,$ G$,:E'44%&&%'/%/J(

8I, 8S/, 4,.&S$,4,/8 &?&8,4 S&%/J 8I, Z,.3 H%4, 2G,E:
8$S4 1/.3?-,$ DZH21F E'S30 /'8 K, &,8 'G,$.8%'/.3" HI,
8S/, 4,.&S$,4,/8 K.&,0 '/ 8I, ZH21 $,RS%$,& . 8$./&L'$:
4.8%'/ 'L 8I, .4G3%8S0, 4'0S3.8,0 M@@NQ- : &%J/.3 E'4:
G'/,/8 .& 0,3%Y,$,0 K? 8I, K,.4 8' 8I, K.&, K./0" HI%& T%33

)%JS$, A] HS/, 4,.&S$,4,/8 .3'/J 8I, $.4G %/ 8I, I'$
D3,L8F ./0 Y,$ D$%JI8F G3./,&"

K, 0'/, K? 4%V%/J 8I, &8$%G3%/, &%J/.3 T%8I 8I, L$,RS,/E?
'L 8I, 4.&8,$ '&E%33.8'$( '$ ,Y,/ &%4G3,$ T%8I . 0%'0," d,
I'G, 8' %4G3,4,/8 8I%& &'3S8%'/ L'$ 8I, /,V8 9''&8,$ E'4:
4%&&%'/%/J %/ '$0,$ 8' G$'0SE, ./ .38,$/.8%Y, 8' 8I, NN7"

'"%%&()
HI, S&, 'L 8I, f21 .33'T& 8' 3%/,.$3? %/E$,.&, 8I, ,VE%:

8.8%'/ &%J/.3 T%8I 8I, ,/,$J? J.%/( &' .& 8' G$'0SE, 8I, &.4,
./JS3.$ W%EW 8I$'SJI'S8 8I, $.4G" HI, W%EW .4G3%8S0, E./
K, !V,0 %/ . $./J, K,8T,,/ @"BM 8' ; !$.0"
HI, S&, 'L 8I, 2N62 %/ 8I, 9''&8,$ G$'0SE,& . &%J/.3 _

8%4,& 3.$J,$ 8I./ 8I, KS88'/ 9*N& &%J/.3" HI, &%J/.3 L$'4
8I%& &8$%G3%/, %& 8I,/ ./.3?-,0 8I$'SJI 8T' 4,8I'0&] ))H
./.3?&%& 'L 8I, K,.4 G'&%8%'/ 4,.&S$,4,/8&( ./0 8I$'SJI
8I, ZH21"
HI, 8S$/:K?:8S$/ 0.8. E'33,E8%'/ ./0 ))H:./.3?&%& I.&

K,,/ 8I, 4'&8 S&,LS3 T.? 8' 0,8,$4%/, 8I, 8S/,& 0S$%/J 8I,
$.4G( ./0 &' L.$( 8I, '/3? 4,8I'0" )S$8I,$ T'$W %& /,,0,0
%/ '$0,$ 8' G$'G,$3? &,8 8I, 8S/, 4,.&S$,4,/8 8I$'SJI 8I,
ZH21"

&06#-7+$/1%$#!'
d, .$, Y,$? J$.8,LS3 8' 8I, 5%/,3 E'33,.JS,& L'$ 8I,

&8$%G3%/, 4,EI./%E.34./SL.E8S$%/J( 8I, 5'/8$'3& P$'SG L'$
8I,%$ E'4GS8%/J T'$W( ./0 N" NSn/'- D9,.4 f?/.4%E&
P$'SGF L'$ 8I, NN7 8S/, 0,Y,3'G4,/8"

($3$($#0$'
[;\ P" 9,/,0,88%( f" 6%/L,30( j" N.$8%( N" NS/'-( N"*'/8" Op-

tics for the ALBA Booster Synchrotron( *$'E" 'L 6*15l@A"
P,/'. D#8.3?F( B@@A"

[B\ a"N" >'EI( a" N,?,$ ./0 6" *3'SY%,-" New tune measure-
ment system for the ESRF Booster( *$'E" 'L 6*15l@A" P,/'.
D#8.3?F( B@@A"

[=\ !" #$%&'( N" 13Y.$,-( Z" NSn/'-( 1" g34'& ./0 )" *+,$,-" Di-
agnostics during the ALBA Booster( %/ 8I,&, *$'E,,0%/J&"

[<\ 1"d" 5I.' ./0 N" H%J/,$ D60"F" Handbook of Accelerator
Physics and Engineering( B/0 G$%/8%/J( ;CCA" 5I"_"

[M\ 2" 9.&&./,&,( N" ),$%./%&( )" #.--'S$,/," Fast Tune Measure-
ment System for the ELETTRA Booster( *$'E" 'L f#*15@=(
N.%/- DP,$4./?F( B@@="




